Recent discovery of superconductivity in iron pnictides had attracted immense attention of the scientific community. The parent compounds were spin density wave (SDW) metals unlike the high-TC superconductors which were Mott insulators. In this present study, we synthesized single crystal of a new compound YbFe2As2 by using high temperature solution growth technique without flux. The YbFe2As2 single crystals had been systematically characterized by energy dispersive Xray analysis (EDAX). The presence of oxygen was found by EDAX on the surfaces of grown YbFe2As2 single crystals which had been kept in air ambience for few months. The measurement of magnetization (M) versus temperature (T) using SQUID at constant magnetic field (H = 100 Oe) for YbFe2As2 had revealed an occurrence of sharp slope change around 140 K which was the known SDW transition temperature for the parent compound BaFe2As2. An additional slope change had been observed around 40 K. M vs T data at H= 10000 Oe had exhibited paramagnetic behavior. Result of M versus H measurements for YbFe2As2 at 2 K had shown that the saturation had not been achieved at H = 80000 Oe. We had carried out magnetization measurements for oxygen adsorbed YbFe2As2 (YbFe2As2 : O2 ) and BaFe2As2 (BaFe2As2 : O2) for comparative study also.
Introduction
There was considerable interest in the recently discovered iron-based superconductors because the superconducting transition temperature was as high as 56 K and superconductivity arose from antiferromagnetic or spin density wave (SDW) metallic parent compounds [1] [2] [3] [4] .
Furthermore, there were reports of the co-existence of superconductivity and magnetism particularly in the under doped region [5] [6] [7] . Parent compounds of iron-based superconductors was reported to undergo a tetragonal-to-orthorhombic structural transition upon cooling accompanied by the SDW transition and to show anomalous metallic behavior with indication of antiferromagnetic (AFM) ordering [8] . Strong influence of adsorbed oxygen (air) in polycrystalline BaFe2As2 to mask the spin state of Fe had been reported [9] . Recently, it was found that oxygen adsorbed BaFe2As2 a single crystal did not show SDW transition around 140 K in resistivity versus temperature measurement [10] . Hence, the iron-based oxy-arsenide superconductors provided a new platform to study the interplay between magnetism and superconductivity, as shown by many theoretical studies [11] [12] [13] . To our knowledge, there were no detailed reports available in the literature based on the magnetic properties of YbFe2As2 single crystals. Therefore, in this present investigation, we performed detailed experimental studies to understand the magnetic behavior of YbFe2As2 single crystals.
Herein, we reported the synthesis of YbFe2As2 single crystals by using high temperature solution growth technique without flux. The grown single crystals had been systematically characterized by energy dispersive X-ray analysis (EDAX) and scanning electron microscopy (SEM). The magnetic characteristics of YbFe2As2 single crystals were performed by using SQUID.
For comparative analysis, we had performed magnetic characteristic of oxygen adsorbed in YbFe2As2 and BaFe2As2 single crystals and the results were reported in detail.
Experimental methods
YbFe2As2 were synthesized by high temperature solution growth technique without using flux [14] . Elemental Yb, Fe, As were added and the reaction product was homogenized in an agate mortar and placed in a alumina crucible which was vacuum sealed in a quartz ampoule.
The sealed ampoule was placed in a programmable furnace and heated to 1300 ο C. Then it was cooled at 3 ο C per hour up to 95 ο C and again cooled at 50 ο C per hour up to room temperature.
BaFe2As2 had been grown by high temperature solution growth technique using FeAs as self-flux [15] . The Elemental Ba, Fe, and As were added to FeAs in the ratio of BaFe2As2 : FeAs = 1:2 and placed in a programmable furnace and heated to 1100 ο C. Then it was cooled at 75 hours up to 900 ο C and in 4 hours to room temperature. Finally, the synthesized compound was taken out from the ampoule. Both the crystals were kept in air ambience for several months and composition of the single crystals had been determined from energy dispersive X-ray analysis (EDAX) analysis. We carried out the magnetization measurements of YbFe2As2 and BaFe2As2 crystals by using SQUID.
Results and Discussion
In order to understand the chemical composition present in the as-grown YbFe2As2 single crystals, we performed the EDAX measurement. Fig. 2 showed the EDAX data of YbFe2As2:O2 single crystal. Prominent signals from the Yb, Fe, and As elements were clearly observed from the EDAX data. In addition, as could be seen, the intensity peak for oxygen was also observed. The oxygen was adsorbed on the surface of as grown YbFe2As2 crystals due to exposure in air for several months. Adsorbed O2 was known to be an effective electron acceptor forming in O2-which could permeate the YbFe2As2 single crystal and lead to the formation of spin clusters around Fe.
Oxygen adsorption on crystal surfaces was accompanied by an increase in the work function.
Oxygen adsorption might cause some surface reconstruction and it could penetrate beneath the surface layer [16] . As a result of that Fe spin state got affected in the YbFe2As2 crystal [9] .
The magnetic properties of as-prepared YbFe2As2 : O2 single crystals were analyzed by means of SQUID measurements. Here, we also measured the magnetic properties for BaFe2As2 :
O2 single crystals for the comparative analysis. Figs. 3(a) and 3(b) showed the measurements of magnetization (M) as a function of temperature (T) at constant H= 100 Oe for YbFe2As2 : O2 and BaFe2As2 : O2 crystals, respectively. A sharp peak was observed in magnetization data around 140 K which had generally been attributed to the structural transition from tetragonal to orthorhombic accompanying SDW transition for the well-studied parent compound of BaFe2As2 [8] . An additional slope change had been observed around 40 K. In case of oxygen adsorbed BaFe2As2 crystals, magnetization measurement did not show any peak around 140 K, but showed sharp slope change around 40 K.
YbFe2As2 : O2 crystals showed significant drop in magnetization around 140 K and later around 40 K, which could be indication for development of anti-ferromagnetic order Similar drop in magnetization was observed in BaFe2As2 : O2 around 40 K which could be attributed to antiferromagnetic order also. This kind of effects might be prominent at small applied field [17] . to Yb moments present in the YbFe2As2 crystals. Fig. 6 showed the results of M versus H measurements at T = 2 K for both YbFe2As2 : O2
and BaFe2As2 : O2 crystals. It can be observed that the saturation was achieved for BaFe2As2 : O2
crystal at H = 80000 Oe. On the other hand, the magnetization of YbFe2As2 : O2 single crystals monotonically increased with increasing magnetic field.
Conclusions
Single crystals of 
